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(2) 

I 

i ] ( i ) mvmn i©dn aefj £=rr-5 a 

OX 1 7n^-*-:t3«fctfk MMl7*:/5>a«P* 
SfcLT£*:/7XS PettffU. (2) 
FSfSitdSSALT, JBHe»£ii\ (3) #6»nfc« 

rt, *>5&*khjfa«7;K/5 >©§££*&. 

[SgW©§?*BfclKlJ§] 
[0 00 1] 

[0 0 0 2] 

[«*©««] *9 ;-)v&wmmt*9 

(AOX, EC1. 1. 3. B) \Z£K)*9J-)V%* 

S-C**fc!*7B» (Ficbia pastoris ) «$VA«t»lc 20 
-awAOXJtg^ (AOXllgf. AOX2»e 

[0 0 0 3] COt*3AOXl7 r n ; E-^-tAOX2y 

T!?8g3ttTVi*AOXttfci:A,£AOX 1 T^-? 

(Molecular and CellularBiology, vol.9, 1316(198 
9)) . AOXttiOW3-X£#«*T»ieiA/£55Si3 

H-rs2ais©Aox»e?©5-6. Aoxiae?© 
•6, **y-;HSfcttBs©s«aas©328i£/ii^e> 

tl, BViM^g^Ufc. U^L.fe**6, AOX2^D 

[0004] ajfi, ■e©Aoxae^©iifia««sfflv» 

5, 167-177(1989) . 4$&Wl-12879(HHi?8U [312-1042 
90*t£S8, 3-ny/t&W£«347928^) . 
[0005] 

[^W»»U«fc5t-r5Blll] *SEE©BW«. itSU 



!$Bb , ¥6-2 2 7 84 

[0 0 0 6] 

[3lg£S?fc-rsfc«>©^ia *5593tt. (1) S2*l# 
*t 1 ©DN ASJflSWTiAOX 1 7"n;&-*-;feJ;i; 
k h]iaiS7;i^5>»^£fi&LTfcS77XS F£ 
«£6U (2) ^©T^XS Ffclt^lCiSALT. JBSS 

e&s-e-. (3) #5nfc^fte&#*jg*LT, 

iflflt7;i^S a>SfcSkHfiLtj!7 
;U^= >©Kj£&8rC&*. 

[0 0 0 7] (a) AOXlT'D^:-^— 
^^©^D^-^-S^-r^fcftoKfiMtetUT 
tt. k*7»tt I FO- 1 0 1 33?a<fc|j*3n-5. s 
^tUTtt, K»aBfla^e.^©^Fft (tt*fi> Man 
latis T. 9, Molecular clonl 
ng, Cold Spring Harbor La 
boratory NY (1 9 8 2) *) fctpCTSSfi 
ftDNASifflU, znfcaSfcfHISS* (Ec oR I 
Sic) ick^TS&tfiSfcU Ilft??-^?^- 

(09A«» A g t 1 0, EMBL 3) lC*ALfc& (H 
1 iCAOXJte^SA gtlO lC»*5i^ffllS»*» 
) , aS/iS* (WA«> *»»LE3 9 2 
*SM>WL9 5#fc£) Sr^SHS&UTk.r-^x/Sy* 

ASHUDCr*. 7r— ^DNA£aSfcf&ilS»* (Ba 
mHI, H 1 n d III « iCfcoTiUHtU 
X3 F'S**- (WAtf, pUC 1 9fc£) icSXbT 
J M l 0 9«0 £»H<E&U 169 

[0 0 0 8] DNA©&g£3ajfti!;$n©^8; («*.«» 
^n->-^X>Xj£. "WW*- Mfc. y-fx 

:**->8;) fc<fcoTfT*>tU>. *f6W©^a^-^-s 

^tissE^Jtt, AoxiaeTc^wj&^ffls' <bj±. 

Sg«lC#«EU *32 4 0bp£*rUTV>*. ^©«SE 

[0 0 0 9] ft, ftPBBH6 1-1 7 3 7 8 1 ^SlCBI 
iStlfcAOX 1 ^Dt-^-tBDNAE^^Sft 

s. *nc-?-©it«^-r. 

[00 10] 

»i] 
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[0 0 11] (b) ~?77>S. H 
X&WO-fyXS. Ftt (a) ©AOXl^Dt-^-Sr 

iapiffiaa»i4ffiKsm*a»bTv>Tfe«j:^. hs 

*fcJitB^T?'bJ:<» m#MIC»ftP8B85 8-5 6 6 8 
4^. ^62-2998 5^©ft^S^lCB^anTV» 
S. 

[0 0 12] */91rSVmBri-\t* BPS-f X^-Hf. 
a-^r^-aftfirf©^^^*©*)©* HS A 
©->^;WE*iJi;fctt-£-©SfiiM* (^H¥2 - 16 7 0 
9 5^) . AlWKH36bfc->y^ffi5U (4$R!¥1- 
240 1 9 1^) ^£J8V>*££tf*T#£. ^-s^- 

^-tLTiiAoxi^-5^— 9—m&m^zz.ti>* 
-ess. 

[0 0 13] «Hi«»H I S4. URA3, LEU 
2. ARG4§*tFil*Sla*. V-^-ffl&fefiiift 

SiiWtl/TIJi'J'n^yS h\ G-418. tfU 

^aiesssn*. ssssi^ttfiiiaeTtbTii. hi 

S4, URA3, LEU2, ARG 4S?#3£tf€>n*. 
[0 0 14] fc^xx^ Mi5 ' fij*^ 3 ' Wcftd^ 
T. AOXl^Dt-^-, ->^;^^?Hffle?. 
HSAlfif. ^-5*-^-©)@lCiBBSns. #8 

(o wmm 

[0 0 15] #»$©*S£ttBea<#3:L<. 
U<ttlf*7»# CPichia pastoris ) T&S. #M£W 
ICteGTS 115 (NRRLfKSfY-1 5 8 5 1) 
«PMa»*l«. «i«Bia (BS) ©«g£«ra&*l© 

[0 0 16] ^7XS F©1&£«ffll&*T©#£©8e5£ 



*n5. ^7X5 FttSBTffttL-T^T'fc.fc 

Vi. «£lc*A3n***fi^©3£-»«l=ifcr- 
T 1 b«&3t;-T'b«fc^. «S©ya^E-^--CH 

[0 0 17] (d) HSA©Kig#i£ 

(c) -c#^nfc»sc»Hctt, i&£ffljfi©a#fc»© 
# jftttrcmrrs. js«s£l-t«o. oi^s*;;**/- 

JUS^WUfcYNBiSfr^ CO. 7% YeastNltrogen 
Base(Difco &) ] , *5,fctf0. 0 
*-&WUfcYPS» C13lM , -XhX**h5* F (Dl 
fco tf) . 2X#yV7h> (*E**tt) 3 fc&WH 
^cEtlS. 

[0 0 18] JSfctt, 9*1 5-4 3-C (Sfm\Zit3 0 

•ces) T2o~3 6o*tns*rr». <e»KJ:9aft 

30 D7h^77/- 77^=f-f9D7hJf77-f- 

yjvwi&B&A: £te «t o h s a &«s-r 5. 

[0019] 

snsfcffl-ettfcv*. *SEWir*UT^<©tt 

US. ftlcBrSfc^ED, £T©»8itti$&«ft*&fiu 

[0 0 2 0] S**EJ6©fc*©««iRRtfEJ&fcfr«» 
4? CI«S&V>|g0#»*©»ji7G©*£lCftoTffifflL- 
fc. ^7X5 1<&fflUfc±8iS©^gfeJfttt, 

9hU— C TMolecnler Cloning J Cold Spring Harbor 
Laboratory(1982)] lCffi«snTV^7JffiC*Dff o 
ft. 

[0021] mmmi-i tr*7B*Aoxi»e^ 

<D{7 n-->>f£. J t<»'7a*:-?-$:m^1tH S A©£ 
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so mmhttmmft 
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s 

tf*7BS I FO- 0 9 4 8 tm I FO- 1 0 1 3 t 
tt, (At) 3S»W$Wr.fcDA#L.&. K+7BSATC 
C-2 6 0 4itf*7BHSATCC-2 84 8 5 iliA 
TCCfcDA^Ufc. fcf*7il#GTS 115 (his 

4) \t\z*7Bmz&»zmnn&m®3-tvT&Rv 
ft. 

[0 0 2 2] AOXiae?©^n-r:>^ 
Rothstel n3?©#fe (Rothstein, 
R. In " DNA cloning", 3 8. 6 7 5 

(1 9 7 4)) ICdeoT, fcf47B# I FO- 1013 
«tD»lfett:DNASatliU&. -t©to©DNA©l&0a 

-KWfc^Si (W*.tf v Man 1 a t 1 s T. 
¥, Molecular cloning, a lab 
oratory manua I) tfofc. AOXll 

©*y ixz v** ^u-y&mLit. 

[0 0 2 3] AOX lit£T*ffi*©«s« 
tf*7BSl FO-l 0 1 3&r){;o-=:>#V1tAO 
X 1 Jte^^ffl^T. bf*7»SGTS 1 1 5rtfttt© 
AOXlfcepSftMBLfc. IFO-10 13S*AO 
X 1 ffl&?£M8»*P stltXbal fvmitbft 
ft, ttSkbCDNAWM-S^^SHpUCl 9IC1T 
^^a-=.>ifLft. 2^1". C©^5X5H©AOX 

1 »e?-±ICfiFttT<5S a 1 1 6?tttc3 k b©/*>BH8 

**suc2»e?*jfAUfc. ^sn&^xsHs 

fflV»Ttf*7»*GTS 1 1 5&»HIE&Lfc. Jggfe 

«#©a#?e->a-i' n-xjnttg©«$fc,fc off -a 

[0 0 2 4] 

(W) B»ilf^BrRtfATCC«fcDA¥l,fc£i:*7» 
IFO-0 948, IFO-1013. ATCC- 

2 6 04, ATCC-2 848 5©4«c»Cr>V>T, ■?•© 

fls&*<9&#. ^^/-;v^*s«Tttt:47»«i f 
o-i o i 3*t<fi©3«c«fco*i}i^a<. «og»e# 

»«fcgt>BS*ofc. £©ite*«k0fc:*7»SI FO- 
1 0 1 3te*9 /-fr'tUtmmKTfrx-fr***/? 

[0 0 2 5] K*7»SI FO-1 0 1 3«kOAOXl 

AStttntfe. fttiJUfcJfefi#DNA£f|i!ll8»f&E c o 
RITSHfc&7 7-i W^-Agt 10»C*Ab, £ 
*7»S©Jfi!fift:DNA7'f^?'J-S^SUfe. 7-f 
y7'J-©»5 x 1 0 5 {ru->\z-0\,>T75-9/\-1 
7V P-iM-'sa >C«k* AOX 1 »^F©** 

»i. gEic«fesnt^«^7»e©7;pa-;^*-> 

y— tf©75/|{iE5>)*Stc. *©N*Sg#i«iC*Jg 



*t#BB^ 6-22 7 84 

««£ic*n-en#«-rs 2 »!©£>£* u =rs* 

^F£ffi/8bfc (E5US^2R^3) . /Vf^lWi? 
— >3>©ite*, 4I<o#^f^^n->«tS5n 
fc. rtl6 4i7D->©5^fi l fe^:lr*DNA-f >u— 
h (5. 7kb) fc*rr*£D->AMRl 0 llCOH 
TiDIMBfct&NLfc. ±»©/W^'J^-f-e-i >/a> 
•7o-y&m\,*1tV1f->ZfU y r-BtffcDNAjfiSE 
*U©ft£«fcD. i?D->AMR10 1*^ig©AOX 
lfflfi^fc^tJCianSi'&jfcifeofc. JLOAOXljft 
^©SggEfllttEfllB*!- 1 © 3 ' fcSgtcaiSStlT^ 
ft. I FO- 1 0 1 3«t©AOXl»fc?-©DNA&g 

E3aJSE90S^2tLT^-r. c©aox i».e?«i 
9 8 9bp©3-H««S^U 5' -#3-F««rt 
ATG±5S1 5 4~1 5 9bp©ttB (E5US#1©8 
5~9 0*a©*fiS) fcttTATA (TATAAA) # 

vzxmmmmLit. 

[0 0 2 6] t:*7#«THSA©»»»S*tt**fc 

ftic Aoxiae^o^nqE-^-fcJB&stn. 9 

kbOEcoRI -AsuII«rfr«e*7BS?BJHE« 
F±\ZD-7>7n-->tf[s. SfcKHSAc 
DNASAOX Utfi7-©^0*-^-©Ti«JClf AU 
ft. £©HSAB£:/5XS H&fflV>Tt;*7»»GT 
S 1 1 5fc-€-©rtfcttAOXl»e^©fcj&ftT*Sfc: 
*7»#GTS 1 2 OtS^HKftUfc. 1&B«k»#© 
Sfttt. HS ABSUB^XS HrtlC-&*n«.H I S4 

ft. &e>t\1tV*7»&MHlG&&&l 0&**9 S- 
;t^Jgi6£fflV>T3 0 , C-C2BIWJ8B.U -€-©«*± 

««sds vwm.mstomtttR s Atfttsaivifctf 

K*Vvrfc^gHSAi:Ei;*HHrr*<&6 7 kDa 

©^$©tj:^»c^'f>n>H*tsR$n. ^n&» 

S?<EJft#T!fc*HSAat5SiSiU «*«ffc:»»snT^ 

Lftm-t. ^-rn©jBse«ift»c*vJT'&HSAtt^< 

«asnf. I FO— 10 1 3ttc&3l5AOX 1 ^Ot- 

Lit. fcf*7»#GTS 1 1 5tGTS 1 2 OtnmR 
0HS A©£Mfi*tgfc#v>£ n->**n-£ 

ttat*. cnstr^7»«GCP i o lxr/GCP 1 o 

4c*«tfc. ^©HSACfiSfitt^^^a**-? 
tttt>IC8 0mg/LT*0. S«S«66nft*»ofc. 
[0 0 2 7] S&JS031-2 (t:*7»#*ffl^&HSA 
©Sf&KSfltfSB) 

tf*7BSGCP 1 0 4^±r/tf+7B«GCP 1 0 1 
SffifflUfc. M^ttHSAjteTC^D^-^-tL 
Tt:*7»» I FO- 1 0 1 3 43fe© AOX 1 ^Dt- 

?~&8>mLft. 

[0 0 2 8] &im&. 



—694— 



(5) #iB¥6-2 2 7 84 

7 8 
FM- 2 1 (Sreekrishna, K. , et a * 
1. :Bi ocheml s t ry. 28, 4 1 17 (1 [0 0 2 9] 

9 8 9)) SlfiSffifflUfc. #fc*fi©fflJS££2Rtf&* [g2] 

'< -y ^&«ffi F M- 2 1 ^Iftffififc 







H,P0« 

CaS0« 2H 2 0 
K«S0< 

MgS0< 7H 2 0 
KOH 

k**^>B?jfc&fc (* 1) 
YTMftmMfc (*2) 
H,0 


5 0. 0 g 
14. OmL 

0. 6 g 
9. 5 g 
7. 8 g 
2. 6 g 

1. 6mL 
4. 4mL 
I. OL 


pH 5.6 


* 1 : 0. 2 g/L 




* 2 : YTMSfja^KiBfiK 






FcS0 4 7H*0 
CuSO, 5HeO 
ZnSO, 7H,0 
MnSO, nHtO 
H,S0< 
HiO 


6 5. 0 g 
6. Og 

2 0. 0 g 
3. 0 g 
5. OmL 
1. OL 


* 38 [S3] 
FM-2 I 7 -f - rafflbHUft 








1. OL 

2. OmL 



[0 0 3 1] ft*tf3L«OS?ir-7T-^>^- (/WtVX*- 

(d 1 f c o*ts) 1 0 omLKasa, 3 ot:^T2 fc. 3 ot, m%&&2 L/#Kajgu » 

4P*WJg«Lfcfc<B£FM-2 ligjfclL {VybM 50 *fcgg0±IBtt 1 5 0 0 r pmt ig«*COpHte 
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9 
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5. 8 SZ&&?Z£57> ; e-77MZX&B.UWl> 

ft. mmtm^m <a a e c a n o i , jiSfcigtt 

8) SlsI»«SIBiJ&^fcO. 3 0mL/L-broth 
V1t. HSACDSfe*«fl»1--6fcJe», FM-2USSS* 

©axungtiigsi*© ;* * j -jv&mtfi i x & a*.fcv 

[0 0 3 2] B#««©ai£ J0 

SfcSRbfc©^ #ft3fc£fr (UV2 4 0. ©»tt 

6&»g#fi8^©g«tt^a#&T:feUfc«j£ 

[0 0 3 3] »»SnftHSAO«t 
ftjt©««^rffiT««J«&"y->^U >^U 1 5 0 0 0 
rpm, 5»WS<L"«. #€.nfc±fll*fflV»T-7>5/- 

fcjfi*©;* * / -;wftg©«a 

ttjS®i§*!$MTJ&*8E&1i->:/'J 1 5 0 0 0 

rpm. 5#fflS.C.>«, fc&nfc-htfffetfJVh^y- 
C 3 HVCi 0 «S»jSaH PLCCJ; 
JSL&. 
[0 0 3 4] 

: WATERS Sugar pak-Ca 
8 0*C 

»ftffi: 0. 0 2% NaNi 

em 

FM-2 l««S«EfflL-fctf*T»SGCPl 0 4©S 

JMBS (v/v) K*««ft»»$tlfc 
HSAiUETf*^T. V>->-^fe{C«tO*»&eTJb 

• (dcw) «. «»i L^&D©««iffl^aa& 

[0 0 3 5] 110)1$, HSAM1IJ»1. 4g/LT 
fcofc. ElS&ttKTtr+TIN&GCP 1 0 1 

DCW*U 1 0 g/LK±©iSffiS««*t?jgg-pa&t3 

6. L^U. HSAS±SI*6l. 2g/LCfc£S? 
ft. GC P 1 0 1 GC P 1 0 4 fctt^Tgffig 
ftttl. 6»fc±#l/TV>*fcfc*»JM5&f. HSAS 

[0 0 3 6] ^CTT, GCP 1 0 1 SttJBU ^'J-feD 



J$*l>fc. Jg*SH4lC^L&. GCPlOlSffifflL 
TV>*fc DCWT?7 5g/L 

SS*TU*>lillIbft!8»-3t*J, HSAft&Sttl. 4 

g / l e±#-r« - t**SRSftfc. 
[003 7] 1 - 3 a«»tt©xer-;vr y 7 

a»«ac« v» *«*»©««» i o oLicffis-rsa 
[0 0 3 8] waaia-i 

0. 2 2 um<Dy4}Vf—&m^1tmi$:fT-ytt. 36 

;V7D-}**fflW. fflS«fi©lilDlCJSUTRMfflttsF 
R*a*S4a*ttTri. 8 4 m' fctfc. «I8«#H 
»^a*»135©IBnjtiiR*fflV»TRaia2. 3m' O 

[0 0 3 9] muMsaxe 

em±»«p«c6o , c. 3«fM©io«ija3i*ff-3fc. 

®31^©#'Ja.-Attl8*±fli©lKll 0~1 5«ffl«L 

fcmc«a-r*#5j5Ltufc. 
ra«yaxe-2 

Kffia©*#ttKffiaxg-it^Dtu&. w*>. # 

U ^'f-t^-C^M'— >3>SrffoTHSASlHlJRL. 

SfcLfcHS A 17J©l©*aj&BI£ 
fflV»T««l*rfo&. fflVi&RS^at3aK©KBat)Kja 
aiB-liBUtUfc. 

[0040] m-i*>&&9why : 7y<<- 

HS A<&y;HCK«Sii, ftitLT^tGfc&SfciLfc. 

HSA&ffifffl-r-S^feSrffl^fc. •£■©&*, HSA 
©^«^JKT©*3S:D{£^pH®« (pH4~4. 6) 

^nTh^77-<-©«W*fTt>fc. 3?»flc©^yH# 
•Ja-AB5Ltl.ft. 

[0041] 

BES>Xg 

)EEAttiSI$M»Cff**±#3-a-Tg»»fc2. OKg/ 

**±#aii-T, gi»«tC5. OKg/m 1 ©£EATff 
5Hi-C£#fcil8Jfia**.Snfc. JBE»Stlfc»S©7^ 
5r-*tt^**'bfi<, »*3i»6©IW*«nt>^ 
Tafeofc. d©*#TT©B£»tcirjS#a©»6 0~ 
6 5X*t»jatatLT@lR-C#fc. EXfc5f5^fra« 
*?Il^rWTfe0. ffi«HCHUTt)»l~2RWSffi*tfi 
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12 



[0 0 4 2] KffiSIg-l 



©asm. »®»Tpa*u^©ia^atjaie£fflViTfTt> 

fc*t, S£WfcHSA|HllRSjSt>««l 0 OXiJsUrCfc 



HPLC #«•©»**> e. . ^m^f-sifl 3 0 ©|g*Wt •> It. 

®K-Cil6^«lS*^85»l**SnT*D, »H [0 0 44] ■*>%&!7U'?b? , 5yj- 



im^fifi (6o*c) ^©siaicsr-s^ra&T^s^ 10 «eut*d» sec. 

ItS^WtT^^tT? (3 0#£tf9) . HSA©HUR* **V>*>Tfc35£:m£3ttS*tttOfctfKttttTr 

KWLTttjy*&*e*#*§&n&. sfc. ^nx7— tf ;in&©£8£#«fsBWcHs a©ss«& 

fcS££lc:Fft1fcfb3ft5;i£at«B3n, HPLCfltfr KT (pH4. 0~4. 6) T?dVH2y!£fro;fc. 
©IS**^T-bKI?©XeiC*V^THSA©»«ft^ii BPti. BH *>321ft#(rHS A£®3&3-e:T, &&tSi5 

[0043] Ksaaie- 2 [0045] K±©sxe©jR*^©«8«s*©-«& 

SS»ia5HF«*«3 0:ff©IK^iBK£^fc&#Tf«J ^4lC^Ufc. 
g©|SMs£fT^&. ^©xeTii5»^«bSI4^SS»d^ [0 0 4 6] 

sSStlfc. ^*74*hU-5<'H5'«f?'9Jfc«©*» 20 [£4] 



&£©[£#^Hfcf^3ttTV>*::fcj!i<fll^fc. 
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13 



14 











US*' 




2Kg/m a ^-eEA 

/ m 2 -7; QT-fcte 


60~65X 


— lOK 


1.2 




JBSTHS A 


~100X 


~65X 


0.7 






90~95X 


~50X 


0.7 


mtmjLm-2 


JgT'HSA^a«o 


~100X 


~75X 


0.7 


7<f- 


RfpH 4.5 
©tfipH 5.3 


75~83X 


~85X 


0. 008 



* 9 :HPLCT&tfj $ tltz HSA*/"7-©)ll 
• 3 :H S A ©Mlt^S 



to o 4 7] %Kti i - 4 &&«»&©«»* 

1 - 3 "trtftW L&ffiESfcW&T U&SWPtt, H P L C 



[0 0 4 8] HS A€r/ V-*it;»)B«)S:-Ky;HC 
HSA©»«?^©*€:y;H;K3ia-a-THSA©^ 

50 S)IUS(Pass-Throught Method) 
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15 



f MZM ifi S H * K» £NaC 1 T 26nS (pH Ii6. 7) CSSB 
U y;P£B«i£(0.15MNaCl,0.05M 8Bi& pH6.3) T 
y^caBSttfcKttBBWLfc. 

[0 0 4 9] 

asB7>*-*A£8s*inl'&i&«££1.8M(pH &6.7 C 
BB) tUfc. y;V£B«i£(1.8M 6KB7 * 



*0.15M NaCl.0.05M £BB pH6.3)T¥aHfcLfc. 8*ft£ 
yjHCAntTK^$-&fc. Jgtti»K0.15M NaCI, 

0.05H mm. PH6.3) THSA^yv-Sr^tilUt. 

[00 50] 

[jg5] 







»«**• 




9 0~9 5% 


7 0~7 5% 




~3 Orag/mLf;i' 


— 3 Omg/mLYA< 





















[0051] mmm 1 - s *tt>to<!>m&mmfe%<Dik 
w 

±E©:£BT«BbfcBBBBHSA»B (BBLB& 
,fc3i|i*2DVh^9:7-r-B7&<0 , fe©) ffcfiPfiET 
*BSS*)S»Sttm-r-6fc*lC, E I AftJCfcaS® 

ftU #£nfc!alfaB«:fflV»fcE I Ajfcfcfrofc. MB 
[0 0 5 2] ££ 

B*B»©«MBteBv»fc«BB«>B«tt. seR^fi 

tlT17 6tfg/mL <D-'J-&) . ^B^StU 
TIJ6 8mg/mL C7x/-^-BB8s) T&t>&. 
C*l&0ftB€SCBBa&ft»OB I AttC*5B)£ 



ffl«Dgi?i»£{frSLfc (0 5) . *<DttX, *ffifc©& 
30 ffiK#tUT®eHBffi-C2 1 5 p g/mL, BBBT 
8 3 n g/mL©?SBSfcffl!l£S#BI58-C#&. £©B 
BB*BV>T. BKHSAJSB (i^zK^OTh^^-f 
-ffl3SJS) +©BeS*^»©^S&ai3£U?i:tr^. 

2 5XBa*TB«tfc«SBHSA+CttWSn5BS 
&£££-<!>BBtt. gaB»B»J?T4 9. 5Dg/m 
L 0KB 9 9. 9 9 9 9 8%). BBBBBT1 9. 1 
U g/mL (MS9 9. 9 9 2X) (B6) . 

3 > h D-;Wt VX. 2 5 «JfilB63l57;i/^S >*ttfc 

40 fc. 

[0 0 5 3] 
[B6] 
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17 



18 



nm h s a \zm &m A*ftft<z)tt 





HSA£S 
(mg/mL) 










250 


49. 52ng/mL 
KK(99,99998» 


19.12 ^g/mL 
«*£S(99.992JO 




250 


<0.7ng/mL* 


<0.3 fig/vL* 



• [E#S0 
E59#*f : 1 
E5d©g$ : 2 4 3 

®©& : ~#SI 

: 

EflOSSi : flICDt&lS 
E*J©ftfR 

teSS^"*" E-^ : promoter 
^S£SM£U&^ : E 



^5X5 FDNA 



[0054] < 

sa nfcH s a sgp-r s £ *. 

[00 5 5] * 

ESI 

CCAGATTCTG GTGGGAATAC TGCTGATAGC CTAACGTTCA TGATCATAAT CTAACTGTTC 60 
TAACCCCTAC TTGGACTGGC AATATATAAA CAGGAGGAAA CTGCCCAGTC GAAAACCTTC 120 
TTCCTTATCA TCAiTATTAG CTTACTTTCA rAATTGTGAC tggttccaat TGACAAGCTT 180 
TTGATTCTAA CGACTTTTAA CGACAATTTG AGAAGATCAA AAAACMCTA ATTATTCGAA 240 
ACG 243 
E£I£*§- : 2 « r-#Di?- : BUgtf 

E5>jofi^:5o 40 mmamm : motm ^p-^dna 

E90©s! : smoms. 

m<Ofk : -*« « fca&SWgLfc^fc : E 

EH 

ATGCTTCCAA GATTCTGGTG GGAATACTGC TGATAGCCTA ACGTTCATGA 50 
E3»J#*I : 3 Ha-/- : \M.m& 

E50W6S : 4 6 E50©SS : ^D-^DNA 

E*JOS! : tS& E3&JcD*H8 
®<0» : -*« ^£ft3£ Lfc^fe : E 

E*!l 

TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCTTCA 46 
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: 4 hjpdv- : ttJltf 
E^JCOS^ : 2 2 6 0 E?J0>«g : Genonic DNA 

m<D& : ^®S:^b^& : E 

WM 

ATG GCT ATC CCT GAA GAG TTT GAT ATC CTT GTT TTA GGT GGT GGA 45 

TCC AGT GGA TCC TGT ATT GCC GGA AGA TTG GCC AAC TTG GAC CAC 90 

TCC TTG AAA GTT GGT CTT ATC GAG GCA GGT GAG MC AAC CTC AAC 135 

AAC CCA TGG GTT TAC CTT CCA GGT ATT TAC CCA AGA AAC ATG AAG 180 

TTG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT ATT GTT CCA TGT GCT AAC GTC TTG 270 

GGT GGT GGT TCT TCC ATT AAC TTC ATG ATG TAG ACC AGA GGT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC AAG 360 

GAC TTG CTT CCA TTG ATG AAA AAG ACC GAG ACC TAC CAA AGA GCT 405 

TGC AAC AAC CCT GAC ATT CAC GGG TTC GAA GGT CCA ATC AAG GTT 450 

TCT TTG GGT AAC TAC ACC TAC CCA GTT TGC CAG GAC TTC TTG AGA 495 

GCT TCT GAA TCC CAA GGT ATT CCA TAC GTT GAC GAC TTG GAA GAC 540 

TTG GTT ACT GCT CAC GGT GCT GAA CAC TGG CTG AAA TGG ATC AAC 585 

AGA GAC ACT GGT CGT CGT TCC GAC TCC GCT CAT GCA TTT GTC CAC 630 

TCT ACT ATG AGA AAC CAC GAC AAC TTG TAC TTG ATT TGT AAC ACA 675 

AAG GTT GAC AAG ATA ATT GTC GAA GAC GGA AGA GCT GCT GCT GTT 720 

AGA ACT GTT CCA AGC AAG CCT TTG AAC CCA AAG AAG CCA AGT CAC 765 

AAG ATC TAC CGT GCT AGA AAG CAA ATC GTT TTG TCT TGT GGT ACC 810 
ATC TCA TCT CCT TTG GTT CTG CAA AGA TCC GGT TTC GGT GAC CCA 855 
ATC AAG TTG AGA GCC GCT GGT GTT AAG CCT TTG GTC AAC TTG CCT 900 
GGT GTC GGA AGA AAC TTC CAA GAC CAC TAC TGT TTC TTC AGT CCT 945 
TAC AGA ATC AAG CCT CAG TAC GAA TCT TTC GAT GAC TTC GTG CGT 990 

GGT GAT GCT GAG ATC CAA AAG AGA CTT TTC GAC CAA TGG TAC GCC 1035 

AAT GGT ACT GGT CCT CTT GCC ACT AAC GGT ATC GAA GCC GGT GTC 1080 

AAG ATT AGA CCA ACA CCA GAG GAA CTG TCT CAA ATG GAC GAA TCT 1125 

TTC CAA GAG GGT TAC AGA GAA TAC TTT GAG GAC AAG CCA GAC AAG 1170 

CCA GTT ATG CAC TAC TCC ATT ATT GCT GGT TTC TTC GGT GAC CAC 1215 

ACC AAG ATT CCT CCT GGA AAG TAC ATG ACC ATG TTC CAC TTT TTG 1260 

GAA TAC CCA TTC TCC AGA GGT TCC ATT CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TTC GAC CCA GGT TTC ATG AAC GAT GAA 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC AAG AAG TCT AGA GAG 1395 

ACA GCT AGA AGA ATG GAC CAC TTT GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TTC CCA TAC TCA TCC GAG GCC AGA GCT TTG GAG ATG 1485 

GAT TTG GAG ACC TCC AAT GCC TAC GGT GGA CCT TTG AAC TTG TCT 1530 

GCT GGT CTT GCC CAC GGT TCT TGG ACT CAA CCT TTG AAG AAG CCA 1575 
ACT GCA AAG AAC GAA GGC CAT GTT ACC TCC AAC CAA €TC GAG CTT 1620 
CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC AAG GCC ATT GAA 1665 
AAC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TGT CTG GGA 1710 
ACC TGT TCC ATG GGT CCA AGA GAG GGT TCC AAC ATC GTC AAA TGG 1755 
GGT GGT GTT TTG GAC CAC AGA TCC AAC GTT TAC GGA GTC AAG GGC 1800 
CTG AAG GTT GGT GAC TTG TCT GTC TGT CCA GAC AAT GTT GGT TGT 1845 
AAC ACC TAC ACC ACC GCT CTT TTG ATC GGT AGG AAG ACT GCC ACT 1890 
TTG GTT GGA GAA GAC TTA GGA TAC ACC GGT GAA GCC TTA GAC ATG 1935 
ACT GTT CCT CAG TTC AAG TTG GGC ACT TAC GAG AAG ACC GGT CTT 1980 
GCT AGA TTC TAACCAATGA GGATGTCAAT GACATTTGTC TGAGAGATAGC 2029 
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21 22 

AGGCTTCATA TTTTTGATAA TTTTTTATTT GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

GTCATTTTGT TTCTTCTGCT ACGAGCTTGC TTCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TATCTTGTGG TAGGGGTTTG GGAAAATCGT TTGAGTTGGA TGTTTTACTT GGTACATGCC 2209 

ACCTTCTTCG AAGTACAGAA GATTAAGTGA GACACTCATT TGTGCAAGCT T 2260 

t0M©fBS**Si^] 0 1 ©is§as££s-r. 

[01] AOXJtfe^SAg t 1 K\Z%&&h1iWm [04] FM-2 lSa&ffilBUfct!+7»«GCPl 

lgS60S:^-r. 0 1 ©ffi(D«Ste*S*-r. 

[02] FM-2 lSifi?£fi[fflLfctf*78eGCPl [05] SS**fiE»©E I A&(C«t^a^ffl©g3pSI 

[03] FM-2 Ugi6£ffifflL&fc:*7»#GCPl 10 



[01] 



[02] 



Bantu 

EcoRI tail Ami! | Sill 



JQpal Salt EcoRI 

J j AqcIO 




5^3- HP* 




cMeOHoHSA 

% ftng/U 
1500 

1000 
500 



50 100 150 
***»[hr] 



[03] 



[04] 




oMeOH °HSA 
tli fmg/Ll 
1500 

1000 

500 

JO 



50 100 150 200 250 
* * * h [hr] 



>30 -i 



20- 




o MeOH o HSA 
W hg/L] 



1500 



1000 



500 



50 100 150 200 250 
*«* M [hr] 
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C05] 

«*a («92nm) 

1.0- 

075 
0.5 
025 
0 

0 5 10 15 20 
<x2"xl00) 

(5D mi. ci. 8 mhe*. irrtfis*# fi mmm^m 

C 1 2 R 1:84) 

(72) %m ina «*£ 

*Rj&«D5Tljffi&*£2TB25#l^ ft 



«asn* 
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